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AHcmnraiTHbix <w»AKUHfl 



(57) Menoffc308a»«eMie<J)TexMMMa CyutHOOb woft- 
pereHWt He<pt»»«e.fl»«?wm»ht>ie <J>P8kumm noABep- 
rawT nwpooMMCwe b npHcyrciBMM Kwan^opa. an 
AepKauteroi mbc.% : owxa MOiw6ft6Ha 120-180. a. 
tom wcne oko« MonMfiBPW BHOewwH a awe vpm- 
HeMorMSAeHoaoA xknow 1J0-6JO: owha »««»» 
4jD^6.0; okcma Bonb4>paMa 1.0460; okcma veMHMB 
0.16-020. npeABapMrenbHO Karamoarop noABcpra- 
. wt aKTMBauMM b T«ce a30ia nyrewHarpeaa choh Kata- 
ipoaropa AO 350°C c npOMOKyioHHMMM BUAepmicaMM 
npM 120*C b TewMMe 4-6 H 200"»C b teqoaie 2-3 h 
350°C b Twewe 4-6 s An* AoenweHMfl mowjjhoto 
. oTHoujeHMfl 830ta k okcmasm MomrtAeHa, tonfama 
h Hmena paBHoro M0 Monb/MOffc, cfloo«Ayw»MMM 
oxnawAenMen cyMwWOBaweM h KomaKnjx>aa- 
hhgm c cwpbeM npn 320-400°C w AaaneHMM 27-45 
Mfla 1 taftn 
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— nnn 9 7-4 5MnaBaAMa6aTMMecKOMpe)KMMecno- 

hwx *pam** m MO)KeT 6«Tb ncnoni»30BaMO a ao w npHSHaxaMii H3o6peTe- 

^xenepepaeaT^aK,^ npo««u,neHHO fi ^ Mcnofl „3oaaH M e a npojecce 

CT % P OBeH bT exH^3a Kn ^e TM BC,e T - X^S^ 

m eM XecTeH cnocoB npoaeAeHH* npouec- ^^^p.eM b np.cyrcTB^ 

C9 r M AP06M MC TK M A^eiibHoro TonnMBa ^AopoACOAepKSiuero raaa b aAHa6a™Me- 

3aw.»Maiomii«cfl b tom. mto cupbe BMecre c °°J° P " T 2 pe . 

UW M pyK>^M ^^P^^S ^ Ch3SSiH««- npM3H8K8MW A8HH0* 

30M HatpeaaeTca * npoxoAur "f. M30 6peTeHH« aa/motca McnoiibaoBamje » anjo- 

MOHMkenb- m/im amoMOK06a/ibTMOHM0 p bMO nvi6AeHOBoro xaT8/iM38Topa, mo- 

neHOBoro KaTa^aaxopa. aarpyxceHHoro t pe- JJ^SShSo ao^paMOM h xpeMHweM, 

aKTop.paOoTa^^BaA.aea^ecKOM^^^ TptZp^bHO noAaeprHyroro a^aauM, a 

M e c noc/ieAY-ow^ cenaP A cmLT TOK?83OTaBiiHTepBaneTe M nepaTypOTl20AO 

CTa6v,n M aauHe(* ^ 30n P° AyK ; B 0 ^ n ^^- So"? a TeseH«e 32-37 m c xeM, hto6« &no 

(rnAPOOMMCTKd He^enpoAyicroB HBMiMOMi AocTMrHyTO Monroe cooTHOUieHwe aaoia x 

Unb M onv,6AeHOBOM **" n » 9a ™gJ &l SSc^aM Mon M 6 A eHa, BonbOpaMa m hmkbab 

nepepa60Txa ne*™. M.. UHMUITSHe^exMM. a cyiib«wMpoaaH M eMi»KOHTa^0B8H^ 

1975,c.104)[1]. Mnno(iara eMOMV eM c cupfeeM npw TCMneparype 320-400 C m 

HawSonee 6nM3KMM k npeAnonaraeMOMy * ^2,7-4,5 Mna. 

TCXHMMecKOMy pemeHMK) * Hoa^Ha M 3o6pe T eH M fl aa^ioMaerca a 8 k- 
ruAPOOMUcTKUBnpMcyrcTB^an.OMOicoewbT »°a K8T aiii«aTCfpa, aarpy 

MO/m6AeHOBoro m*h a/iioMOHWXC/ibMonwpAa- « ™ Ba J M B peaKTO p rMAPOOHiiCT«ii, 

Toacro xaTannaaTopa ^y ero ^Xe^eMO^ AO craA** cynb^poaa- 

0,5-4,0% cep* (a.c CCCF »* 1696460. .oju KOHT8(CTVipoBaHMJ , c c-P^m nyreM "0; 

mi. C 10 G 45/06. 1991) (Zj. cTcneMHoro noAbeMa TeMnepaTypu A o 350 C 

HeAOCTaxxaMH AaHHUX cnoco6oa jbab c npjMexcyTOMHWMM Bb. A ep)KKaMM rip* 

kjtc« Husxaa axTMBHOCTb anHJMOHMxeni w ^0200.350 l C c uenbio AOCTH*eH*s. Moiiap- 

a n K, M OKo6anbTMon M 6AeHoaorc ^SSS HorooTHomeHna 330T3 k oxcma8m mo/iw6a6H8, 

poa b peaxuMM rwAPMpoBaHwa P?J^^^!]!^ BO/.b*paMa h HHxena. paaHOM 8-10 

yrueBOApPQAoa w it^aPoij^bso'T'^®*'*^^'*' . * onb/ Voi,b, a xa^e b M cnonb30BaH« M KaTaflW- 

CyiUHOCtb H3o6peTeHH* 3 axnK>MaeTC« a mo f0 XMMMMe ckoro cocTaaa. 

cne A y»iueM. • • nplueHMft Mac .%: M0O3 12-16: NlO 4-6: WO3 1-6; S»Oa 

H 3 o6peTeH M e HanpaBneno Ha Pe™"* J 1 6?) 20: AteOa ocraiibHoe. a Koropuft moam- 
3 aAaMH nonyMenna sxonornHecKH mhctwx to^ °'^^e Ao6aBK« okcmaob Boni^paMa m 
w c noHMxcaHHHM co A ep*caH M eM cepu. aao- *^^7Taxxce Mactb oxcwAa MonwOABHa 
Ta m apoMaTwacKwx X^^^J 0 ;^ 40 K T Mac.%) aHomca *3 cooTBeTCrayioiUMX 
CH^eHMfl ab.xo fl a ueneaoft VeTepononHXHcnoT - KpeMHeaoaoi.b«|.paMO- 
me 3T0A aaAaMM onocpeAoaaHO hobum tcxhw r« v MHeMonv , 6A eHOBO«. 

MeCKHM peaynbtBTOM. flaHHWft ^HHMCCKHfl bor : m WWHe ^ ^^e^MOAeHO- 

pesyitbTar AOCTHraerca a^™ 83 ^^ 8 ^. BUft VaranHaaTop. M OAH<pHmipoB.aHH«« BOflb- 

HHK^bMO/iM6 A eHoaoro xaTanM3aTO^pa. mow J-J«J ^ eM ?co A ep)Ka^ 16 Mac^ 

♦MUnpoBaHHoro Bonb<t>paMOM w KP e " HW u e ^ JgL ( vmh 6 Mac.% BHOCWTca a KaTamwa- 

MHfepTHUM raaoM (a30TOM) npn m^SSS ^op° aSe xpeMHeMO^eAeHoaoft kmc*.ot H ). 6 

aaaneHHH h npn HarpeaaHMM co cxopocTWO top a bha v ^ (bhocmtc „ b k3T8 . 

noAbewa TeMnepatypb. a woe «^nH3aTopa J " B U B KpC M„eBO/>b<l>paMOBoa xncno- 

15°CBMacAO 120°C e BHAepxcxoH npw arod «m38to p b bma • p Afe03 . 
eMnepaTypeBTeMeH Me 4-6M.3aTeMHarpeBa- 50 ^™™*™£ oft na6 opaTopHO«» npo- 

hmm ao' 200°C c Bb-Aepxcxo; ,a S yiaHoaSH thaPOOmhctxh. B pbbktop 

3aTeMHarpeBaHHHAo 350 Cc Bb.Aepmxo«B to^ ^ y XOA ICOTODO ro Ha npor»*6- 

reHeHHe 4-6 m h oxnaxcAennH ao 100 C, a "°J ae c npoU e C ca axTwaamiH xaTanMsatopa 

peayz-bxaTe kotopo« I^^SJSZ a'SEZS^nt^™™*'^ 
uaenne asoia x oxcha3m MO/m6 A eHa. eo^JPf; ™*WJJ»- „ ac B CMCTe „ e ycTaHaanMBaeTca 
Ma h HHxe/ia 8-10 Monb/Monb 0 1— 0,2 MRa. HaMMHaeTca noflfceM 
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Tewneparypa ec/ioe KarannaaTopa noBMuiier- 

niiaaTopa noBHtuae-rc* AO 350 C « npoMSBO- 
AM TC« B« A e P )KKa B TBM6HM6 4 *floejJ 5 
Va BeP uieH MJ . CTaA MM aicriiBauww,- b peayiibTaro 

KOTOPOft VCTaHaB/IMBaaTCH COOTHOUieHHC aao- 

a° : Monona. ^JJ^J* 
n« fl Monb/MO/ib, KaTd/waaTop oxna*AaeTca 
.5 1oX ? C. npoAyeaerc bboto* . « ij . ogjj 10 
So A aeTC« BOAopoACOAep^amMft raj. C0AJPJ 

»M cepoBOAopoAa a "22,2231 
n 5-3* (AocTBTOMHoe A"» npoaeflBHiM cyi» 
'•»W«£b» KaT^aaropa). Ha cyn^ 
{SSL* Kara^aaTop "WM^IM ■ • .« 
cmccm c B oAopoACOAcp*amnM raaoM m npOBO- 
A^npojecc ero ™AP0O^ 7 km HPM ^ 
„ aTVnfi 320°C m Aae/ieHMM 2,7 Mna. Bo bccx 

iiHMM icaMecTaa. 

(ppaKUMOHHbift cocTaat 

50% neperoHneTcn fl 

npvi TeMnepaType, C f"» 

96% neperoHJ»eTC« 

npn TeMnepaiype. C — ■ 

TeMnepaiypa BcnwuiKM 

O ^ 



B 33Kp. Turae, C o 
TeMnepaTypa aacTHBaHvwi, C 
CoAep*aHMC cepu. wac.% 
CoAepxcantie asoia, Mac.% 
CoAep^aHwe apoMa- 

TMMeCKMX yrflrOB, M3C.'% . w . 

nnoTHOCTbnpwTeMne- nM7 
oawoe 20°C. r/cM 3 O- 847 ^ 

B 7?aynbTaTe npoaeAeHHoro npouecca 
miioooMncTKii CTeneHb r MA poo6eccepMaaMMa 
™ U p^cocTa BM na 96.8 oth.%. creneHb Aeaao- 40 

30.2 oth.%. creneHb ^W?.. 
uua aooMaTMMecKMX yrneaoAopoAOB 45.6 oth.*. 

n D m Tep 2. AflK»MOHMIceflbMOnM6AeMO-. 

BW ft xaranHaaTdp. M OA^HU M poa.aHHU*.BO*b- 
Jpbmom m upeMHweM, coAep^am^ 14 Mac.%. 45 
MoOa (M3 hhx 3% bhochtc* » «» T, «wai0P I 
bmm , KpeMMeM0fl»»6AeM0B0« kmchotu). 5 
Mac % N P i0.4 wac.% WO3 (bhocmtcji b KBTami- . 
aaTOP b a w Ae KpeMHeBonb4»paMOBO« kmc/iotu 
0 19 wac % SIO2. 76.81 wac.% AI2O3. sarpyxca- 50 
Stcb b JeaKiop na6opaT0 P HO« nporoHHO* yc- 
TaHOBxS r«APOOMHCTKM. B peaKTop noAaetca 
I30? pacxo^ i KOTOporo «a n P OT**eHHH acero 
noouecca awnaw* KaTaniaaTopa noAAep- 

B ^ac B cucteMe ycTaHaennBaeTCH J*™*"** 
0 1-0.2 Mna * HaMMHaerca noA^eM te^pa 
Typu b cnoe KaranviaaTopa co «opocTb» 
15°/mao 120°C.n P M TeMnepaType 120 Cnpo- 
M 3BOaStc« ewAepxKa b TeneHue 5 m. aaTBM^ 



96 
12 
1.69 
0.2 



30 



TeMnepaTypa b cnoexaTanvisaTopa noBuujaej- 
cn no 200°C m npoM3BOAMT.cn B« A epxcKa b to- 
MeHMe 2.5 h, aaTeM. Te^ep^a . . qje 
KaTa/iviaaTopa noBUtuaeTcn A o 350 Chi jpow 
boaktc* Bb,AepxKa a T eMe« M e 5 m. Howe-aa- 
aepiueHMa craAMVi. aKTWBauwM, b PCayfl^aTe 
kotopoh ycTaHaBiiMBaeTca cooTHOiueHMe aao- 
ta k oKCMAaM MO/»i6AeHa. BOiib*paMa m mmkb- 
na 9 MO/ib/Monb. KaTaiiHaaTop oxnaxAaeTca 
no 1 00°C. npoAyaaeTcn aaOTOM m cynb*MAMPy- 
eTCBiHacy^MpoB^ 
naeTca cupbe b cMecn c B OAopoACOAep*amnM 
?mom « npoBOAHTO. npouecc ero rHAPOOMMCT- 
K t npH ^Mne?aType 36tf>C *i AaBaeH W 35 
Mna'^peaynbTBTe npoe^eHHoro^ 
mAPooMMCTicM cxeneHb rMAPoo6eccepMBaHiw 
cwPbfl cdcraBHfla 98 om%, CTeneHb AeaaoTM- 
poaaHMa 32.9 oth.% . CTeneHB THAPMPOBaHHB 
apoMaTMMecKMX yrneeoAOpoAoa 43.2 mn. J. 

n 0 m m a p 3. AmoMOHMKeflbMonM6AeHO- 
bw« karamiaaTop. MOAM^^poBaHHb.w ao^ 
<bpaMOM M.KpeMMweMt coAepxcamMft 12 M.% 
Mo03 ("3 M" x 1 Mac;%-BHOCMTca b KaTanjwa- 
top b Bwe K P eMHeMomi6AeHOBO« icmc/iotuH 
m?c % NIC 6 nac.% W03 (bhocmtcb b WTa/ro- 
2, awe KpeMHeBonb4>paMoaq(» KMcnoTu). 
ai6 Mac.% S,0* h 77.84 Mac^^O^arpy. 
jKaeTca b peaKTop naoopaTopnoM npoTOMMCW 
vcTaHoaSJ ^rMAPOOMiiCTXH. B peaicrop noAaej- 
S 830° pacxo?KOTOp6roHa npoT fl xceHMj .ace- 
ro npoSecca axTMBauMM xaTBflMaaTopa 
n6AAepi«BaeTCB na ypoaHe 700Hn/n xaraaM- 
aaTOPa b Mac. B CMCTeMe ycraMaBmiBaeTOi 
AaaaeHMe 0.1-0.2 MRa m HaMMHaerca^eM 
TeMneoaTVPbi b cnoe KaT8nM38T0pa co cKopp- 
™Z 1?MAO 120°C.np* 12^"^^ 
c« BWAepxcxe b xeMeMMe 6 m. aaTeM 
TeMnepaTypaBcnoeKaTanMaaTopanoBMiuaeT- 

S ao 20?C m npoHsaoAMTCB a«Aepxcxa a te- 
M6HM6 3 m. aaTeM TeMnepaTypa b cnoe 
KaTan M 3aTopanoBb,u,aeTcnAo350 o C M .npoM3- 
^8 BMAepxcxa a TeMeHMB 6 n nocne ^- 
aepujeHMn craA^ amiaamm. a Peay^aTJ 
KOTopowycTaHaanMBae-rcn OTHomeHMe 830T8 x 
oxcma8M Monw6AeHa, Bonb«t)paMa h H W Kenn 10 
Monb/Monb. xaT8n*i3atop oxnaxcAaeTcn A o 
ToO°C. npoAyaaercn asoTOM h cynb^iAMpyat- 
cn Ha cynbiwAHpoaaHMbift xaTanM38Top no- 
naerca Z pbe a xmVch c BOAOpo A coAepx<amHM 
npOBOAMTCn npouecc ero rMAPOOHMCT- 
k M npH TeMneparype 400°C m AaaneH^ 4 5 
Mna B peaynbTaTe npoeeAeMHoro npouecca 
^POOmSctx* CTeneHb r M APOo6eccep M BaHH« 
cwpbH cocTBBwna. 98.6 oth.%. CTeneHb fl ea30- 
™ p P 0E aHH8 34.3 oth.%. CTenenb rnAPvipoaa. 
tivm apoMa-nweCKHX yrneBOAOpOAOB - ^i.b 

°™ CpaBH*!TenbHan xapaxTepwcTHxa cnoco- 
60B l-MAPOOMWCTXM (kpaxuMM AMsenbHoro TOH- 
nMBa npeACTaaneHa b Ta6/inue. 
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Pe3ynbTaTw nOKaswBaiOT. mto npoBene- 
Mvie rwAPOOwcTKM no npefl/ioxeHHOMy cno- 
co6y .no3Bo/i«K>T noBwcwTb cTeneHb 

Ae330TMpOBaMW5l CbJpbfl B 1,6 P838, CTBnCHb 



rMflpMpOBS H MA BpOMBTMMBCKMX yrAeBOAOpO* 

aob b 1.3 paaa m,3tmm cbmum mwyMMTb 
axoAorMMecxM MMCTwe HC^tenpo* 



CpaBMiiTeAbMa» xapaKTepwcmKa cnoco6oa rwApooMMCTicH *paKUMn AnseAbHoro tohambb 



ripuMep 



ripoAo/i- 

XMTe/lb- 
HOCTb 

TepMOo5- 

paSOTKM 

Kafa^M3a* 
TDpa a. Ti>" 
xe a30Te, m 



Mo/inpHoe 

OTHOlUe- 

HMeaaoTa 

K 0KCMA8M 

moam6a** 

Hd, BO/lb4>- 

paMd m 

HMKeASI, 
MOflb/ 
/MOflb 



YcnOBHH npOBeA6HMA 

npouecca 



Tennepa- 
Typa,°C. 



AdB/ieHM<s, 
Mlla 



CTeneHb 
rviAPO- 
o5eccepw- 

BdHMfl 
CWPb«, 
OTH.% 



CreneHb 
Aea30TH- 

pOBBHMA 
CbipbR, 

oth;% 



CTeneHb 
mAPMpo- 

B8HMW apO* 
MBTHMeC- 
KMX yi>OB. 
OfH.% 



1 

2 
3 

npnpoTo- 



32 
37 



8 
9 
10 



320 
360 
400 

320 



2,7 
3,5 
4,5 

3,0 



96,8 
98,0 
98,6 

96,5 



30,2 
32,9 
34,3 

18,0 



45,6 
43,2 
41,8 

30 J 



O o p m y n a m a o 6 p e t e h m \ '*- : 

CnOCOB rMflPOOMMCTKM HE«>TJH : 1 
HWX flMGTI4fl/1flTHblX cpPAKUHfl a. 
npMcytCTBMH BOAopoACOAep^acuero rasa Ml 
KaTaniisaTopa, coAep*au*qro oxcart" mo-: 

AM6A8H8» HMK8AB ' M 8AI0MMHHB fipii flOBMrf 

lueHHWX TeMnepaType m Aaa/ieMMM, aicnio-: 
M8K>I0MA ctbamio . cy/!b$MArtpoBaHMa,v 
OTnMMaiomM&c* TeM, hto Mcno/ibsyipT tea-; 
Ta/iM3aT0p t Aono/iHMrenbHd coAep*amM&; ! 1Q 
OKCHA Bonb^paMa, bboammmA b BMAe,. 
kpeMHeBOiib4>paMoao« xmCaotu. okc*a i 
KpeMHMfl npM ciieAyiouieM cpOTHOuieHMM; 
KOMnoHeHTOa, M.ac.%: j 
Okcma MohwSfleMa 12 «9 *• 1 6.0|15 

B tom mmcab okcma mo am 6* ■ V\ 

Aena bhocmmuA a bmao . 



KpeMHeMOHM6AeHOBoA kmcao- 
tu 1,0 - 6,0 

Okcma hmkbaa ' 4,0 - 6,0 

Okcma BO/ib<|>paMa 1.0 6,0 

Okcma xpeMMMB .0,16 - 0,20 

; koTopwA n^AaapMTenbHO noABepraioT ; 
axTMaauMM a toko aaoja nyreM narpeaa 
caoa K8Ta/iM38Topa fifi 2SffC c npoMexcy* 

TOMHWMM BWAepJKKBMM HpM I2ff£ B T6M8- !■ 

HMO 4 - 6 M, 2(XrC b teseHMe 2 - 3 m, 
35CTC b weHMe 4 * 8 m aa« aoctmxb- « 
HMa MonapHoro coothouibhm* aaora k ok- 

CMA3M MO/IM6AeHa,^ - BOAbJ^paMB M HMK6A*, 

paakoro 8 - 10 MOAb/i*6Ab c nocAeAyio- 

U4MH OXABXCAeHMeM, . CyAb4>MAMP0BaHMeM M 

KOHTBKTMpOBaHMeM c cwpbeM npM 320 - 
4(KTC m ABBAeHMM 2,7 - 4i5. Mfla. 



COCTO BMT6 A b Jl. KapMBB 

PeAaKTOp M. CaMepxaHOBa . TexpeA M.MopreHTa/i 



Kopperrop to. CaM6opckan 



3axad 1363 



TMpa* noAHMCHoe 
HnO •noMCKVPocnaTeHTB .. . ■ 
1 13035. Mockbb. PayuiCKaa naB., 4/5 
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